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ABSTRACT 

Data regarding supervisory responsibility of 
engineers are analyzed and implications of these analyses are 
considered* The data indicated that a najority of engineers vere 
enployed as managers or supervisors. The data also indicated that 
those engineers vith no supervisory responsibility declines froa 38 
percent in the 25«30 year old group to 12 percent aaoag 40-45 year 
olds* Based on the large nunber of engineers who aove into aanagenent 
responsibilities, there is a need for increased opportunity for 
appropriate educational experiences; most apparently need such work 
between the ages of 30 and 45, (RH) 
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This i\ ihv twenis-tif^li in <i series of lialietins 
itvsiUHett fot Ivaiivn in iiulusiry, }tovvnmwiit, ml 
eiitH Vtion whose ivsnonsii^iliiies invliule an uwweiiess 
of en}iiiieerin\i und i rhnivul maniumi^ tn ihis issue 
we pn sem some tiuhi uihi omtysis Inwin^ ihe relih 
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THE ENGINEER AS A MANAGER 

~" • c*„ .vuK. oi,. Sw^visory Respon^lity of Engineers 

approach \o ihc tunction ol managcmciu as it iclatcs to 
their proiVssii^nal dovolopinent. On ilw imc hand arc 
ilu^sc wlui view nianaiicrial ji^hs as the preferred path of 
auvanaMueni. Others look iipiin managers as pei^ple 
who have "dropped out" of the enijiaeerin.a proi'ession. 
Most enj».ineers reei\unl/e that their \vt)rk involves bolh 
technical and ntanagerial or administrative elements in 
varyina pn>portions, and that it is often dillicull to sepa- 
rate the two elements in the luerall jvrlornianec of their 
jnh. Most engineers also teml \o prefer i>ne element over 
the other, and when the pro}H>rlions heeonie imbahineed 
they lv}«in to feel dissatislieil or frasiratcd. Manpower 
studies have devoted surprisini»ly little attention to the 
relatiiviship between the lechniciil and inana^wrial as- 
pects of en}.!ineerinj» work. The pur|\^se of this Bulletin 
is lo pull loiiether and try \o interpret the scattered data 
hearing on the subject. 

Duol Professlonallim. lin^uneers generally think of them- 
selves as professionals on the basis of their rigorous edu« 
catiim and special responsibility to their emph\vers or 
clients. Matiy executives, especially those who have 
graduated from business school programs at an advanced 
level, eonsiilei* themselves pn^fessionals in the Held oi 
management. W hat* then, is the pn^fessimial status of the 
engitieer who has moveil into a managerial position, or 
whoH* (hiiies have come ti> include important numagerial 
as well as technical elements? 

The question is mu merely academic. Man\ engi- 
neers really wrestle with it I'verv time they are asked to 
give their occupation, f'or tiiem it is a pn^blem of pro- 
fessional idcniiiN. 1 he question is also important in inter- 
preting and Using national !nanpi>wer data. (Vnsus re- 
turns emplovmcnt and unemployment statistics, and most 
g(»vernn!enl manpower studies tP.:at engineers and man- 
agers as separate occuptttiotud groups. The persim who 
I'onsiders himseh' an etigineer by profession but who re- 
ports his tKVupation as an a'lministrator or manager will 
be counted as a manager, tun as an engineer, 




Soufco: National Erifjinoors Royistcr, 1969 
FIGURE 1 

Newly-released figures from a 1^)72 post-eensal 
study conducted by the National Science l*oundatiim 
show that over 4S0,(UM) people with college degrees in 
engineerinjj were reportetl under other occupational cate- 
gories ni the last census. Managers and administraliu's 
made up a large part oi this group. In earlier surveys of 
engineering society members conducietl by I'ingineers 
Joint Council .'^l fKMXvnt of the respoiuients selected 
managmeni or administration when asked to indicate their 
single most important woik function. It is therefore 
apparent that a large nun^ber of the nation's engineering 
graduates have difliculty in deciding whether they are 
engineers or managers when they are forced to choose 
between the twi^catcgiu ies. 
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Sypirvisory Respdnsibilily as a Function of Product or Service 
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A Closer Look. One of the objectives of the last National 
fuigineers Register survey, conducted in 1^)60, was to 
look in greater detail at the management function. To 
avoid the prol>Iem caused by trying to make people 
eategori/c themselves as either engineers or managers, 
the questionnaire was redesigned and res}»ndenis were 
asked to sfxreify the level of supervision they exercised 
over others, in addition to the functional area in which 
they were employed. The results, as shown in iMgure I 
for all survey respondents combined, indicate that a 
majority of engineers were actually engaged In some kind 
of managemeiu or supervision of other people ranging 
tViun team leadership to general management of an organ- 
i^ition. 

Since publication of tho^e initial Mndings, liJ(* has 
obtained cross-tabulations sh^»ving how supervisory re- 



sponsibility varies as a /unction of other characieristicK. 
Cfenerally speaking, there are no dramatic ditTercnccs in 
the distribution of sujvrvisory responsibility by level of 
formal education. The pcrcv*ntagcs of bachelors, master*s, 
and doetor*s degree engineers in the various supervisory 
categories are very similar. There are more noticeable 
difTercnees in the distributi(»n from industry to iiuhistry as 
shown in Mgure 2, which is broken down into selected 
pi'oduct or service areas. Similar diiTcrenccs appear 
when the various engineering curricula arc looked at 
separately, with civil engineers generally resembling the 
construction industry, chemical engineers the chemical 
industry, aerospace engineers the aircraft industry, etc. 
as might be expected. Although the pattern shifts gradu- 
ally frofii industry U) industry, the difTercnees lx*tween 
categories at opposite ends of the chart, such as construe- 
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Supervisory Responsibility as a Function of Age 
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lion compared to aircraft, arc quite striking. Constructiiui 
oniploNs the sinallcst percentage of engineers in nonsiJ{vr- 
\isnr\ positions atul has the highest percetiiage in general 
nianaunicni. while aeroNpace uses a high {vrceniagc in 
nonsupervisory and leader positit>ns. f-ldueatiiMi is 
a special categoiA because engineering teachers and re- 
'•carchers in cuHcjjcs and iini\crsiiics generally work in- 
dcpcndcnils. I'Acn so. hall of them ha\c sonic supcr- 
Msor\ oi nianagerial rcspoiKsihiliiics. as vliscloscd by the 
sur\ey. 

Managerial Responsibilities as a FuncHon of Age. Wlicn 
lik* ilata are broken down accordiiig to age groups, a 
signilicant relationship becomes apparent. I he progres- 
sion of the average engineer up the management ladtler 
clearly evident in Mgure .V I he yoimg engineer in the 
25-30 Near age bracket has vlutics that are largely techni- 



cal. A majority have no supervisory responsibilities at 
all or exercise stalF functions that require only indirect 
supervision ovi»r the work of others. About a third have 
supervisory responsibilities, but mostly at the team or 
priMcci level. As the age level increases, managerial 
duties expand rapidly. The percenlage of engineers with 
no Mipervisory responsibility decreases steadily from 38 
percent in the 25-30 year t)ld group to 1 2 percent among 
40-45 year olds, then increases lightly with advancing 
age. Similarly, tlie proportion of those with only staff re- 
sponsibilities drops from 25 percent to 15 percent, and 
levels t)|f after age 40. 

In the supervisory categories, ih^ percentage of team 
or unit leaders is highest in the 30-35 year age group. 
Ihe pro[>ortion of project snpervist)rs peaks at 35-vio 
\eais, while that of department heads is highest from 45 
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to 60. The perccmage of engineers in general ntanugc** 
ment increases steadily from 2 percent at the Hturt to 17 
percent at retirement age. By the time engineers are 40i 
the stati^itlcs show thut two^^thtrUs or more Will have taken 
on manaeerial or Httpervisory duties of an iiicreasingly 
responsible nature, 

Somt impliccttioni. If management is an inherent pau of 
the work of so many engineers, that fact should receive 
greater recognition in the education and career develop- 
ment of memliers iif the profession. Tlie typical under- 
graduate curricuhun in engineering is almost entirely 
technical in nature^ and most en^'jneering students are 
oriented toward technical duties. Such a preparation is 
adequate for the first few years out of college, but not for 
the long run career requirements of a nuijority of engi- 
neers. Although more and more engineers are returning 
to scluH)! foi advanced courses in business administra- 
tis' n, only about two percent of all cngineerN held MBA 
degrees in 1969. 1'he disparity between tlu* formal edu- 
cation of engineers for management and the extent to 
which they actually become involved in it is apparent. 

Not only do engineers need nu>re education in the 
arts and techniques of management, but tht*y must be 
made more aware of the ways in which their duties will 
change during their professional careers. The gradual 
transition from technical to managerial responsibilities is 
something that more engineers should recognize as a 
normal pattern of career developii;cnt. Too many engi- 
neers today are educationally and psychologically unpre- 
pared to make the shift, and seem to feel that they arc 
abandoning their profession when they move out of 
strictly technical work. Young engineers should be helped 
to recogni/e that the current job structure, especially in 
industry, does not provide openings for all those who 
would like to stay in purely technical and nonsupervisory 
positions throughout their careers. Since this job pattern 
has developed over a long period of time in response to 
employers' needs, and is now traditional in many organ- 
izations, it is unlikely to be altered radically in the near 
future. Fven where companies have stressed the "dual 
ladder*' concept of advancement along parallel technical 



and manugeriul routes, the technical Hide has tended to 
olfer fewer opportunities than the nuinageriah This h a 
fact of life which engineers should He prepared to face« 

A partial siilutiiin might lie in a continuing educa- 
tion approach by which engineers moving into super** 
vtsory and numagerial positions could take short courses 
in appropriate skills such as personnel administration« 
budgetings accountings communications, etc. Hmployers 
should recogni/e the need for this additional formal edu» 
cation and provide the opportunity to obtain it as a nor- 
mal part of the engineer's professional development. The 
timing and spi'citlc nanire of the courses to be taken 
should, of course^ he determined by the needs of each 
individual, but nu)st engineers apparently need them be- 
tween the ages of M) and 45. 

More fundamentally, the distinction between engi* 
neering and science lies in engineering's emphasis on the 
appUiVtion of science and technology to meet human 
needs. Such needs arc becoming increasingly complex, 
and in meeting them engineers must not only develop 
plans and designs^ but also see that projects ore carried 
through to successful conclusion. Although many tech- 
nical assignments can still be handled by a single person 
working alone, modern engineering projects of mrjor 
consequence invoNc huge amounts of money and mal*:- 
rial and require ihat the etToris of nuuiy people be co- 
ordinated to achieve completion. The engineer who as- 
pires to a position of responsibility tor a major techno- 
logical project or activity cannot avoid the managerial 
duties that are inherent in such a position. Since both the 
toehnicul and the managerial aspects are essential to the 
overall engineering job, there is no logical reason why 
one should be considered less "profcssionaP' than the 
other. 

It appears to be both normal and appropriate for a 
majority of engineers to encounter managerial responsi- 
bilities at so ne stage in their careers, and for the propor- 
tion of managerial duties to increase as the scope of the 
job increases. Not all engineers need become managers 
and not all engineers will, but those who do arc no less 
members of the engineering profession than those who 
do not. 
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